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VWUHHW EHDUV WKH ORDGV ERWK FRPLQJ IURP WKH LQQHU RSHUDWLRQ SUHVVXUH DQG WKH YHKLFOHV RYHU WKH VWUHHW 7KH VWHHO
PDWHULDORIWKHSLSHOLQHPD\EHFRUURGHGE\WKHVRLODURXQGWKHSLSHDQGWKHJDVLQWKHSLSH$IWHUORQJWHUPVHUYLFH
WKHPDWHULDORIWKHSLSHOLQHZLOOEHGHJUDGHGDQGWKHFRUURVLRQHIIHFWLQGXFHVWKHORVVRIWKHZDOOWKLFNQHVV$OORI
WKHVHIDFWRUVUHGXFHWKHVDIHW\OHYHORIWKHSLSHOLQH7KHSLSHOLQHEHFRPHVXQVWDEOHDQGYXOQHUDEOHZKLFKWKUHDWVWKH
VDIHW\RIWKHQRUPDOSURFHVVSURGXFWLRQDQGOLYLQJ1RZDGD\VDORWRIQDWXUDOJDVSLSHOLQHVKDYHEHHQNHHSLQJRQ
VHUYLFH IRUPRUH WKDQ  \HDUV LQ &KLQD0RVW RI WKHP DUH JRLQJ LQWR WKH DJLQJ SHULRG 7KH UHOLDELOLW\ RI WKHVH
SLSHOLQHVGHFOLQHVZLWKVHUYLFHWLPHDQGIDLOXUHDFFLGHQWVKDSSHQIURPWLPHWRWLPHWKXVEULQJLQJJUHDWORVVHVWRWKH
FRXQWU\DQGWKHVRFLHW\>@'XHWRODFNRILQWHJUDWHGVWDWLVWLFDOKLVWRULFDOGDWDEDVHDERXWSLSHOLQHVIDLOXUHDFFLGHQWV
WKH ULVN DVVHVVPHQW IRU SLSHOLQH V\VWHP VWLOO UHOLHV RQ WKH VXEMHFWLYH HYDOXDWLRQ PHWKRGV OLNH )DXOW 7UHH
$QDO\VLV)7$$QDO\VLV+LHUDUFK\3URFHVV$+3)X]]\(YDOXDWLRQ0HWKRGDQGVRRQ>@,QWKHSDSHUEDVHGRQ
WKHVWUHVVVWUHQJWKLQWHUIHUHQFHPRGHODUHOLDELOLW\PRGHOZDVHVWDEOLVKHGLQZKLFKWKHSLSHZDOOFRUURVLRQDQGWKH
PDWHULDO VWUHQJWK GHJUDGDWLRQZHUH WDNHQ LQWR FRQVLGHUDWLRQ$ W\SLFDO VWHHO JDV SLSHOLQH EXULHG XQGHU WKH XUEDQ
VWUHHWZDVDQDO\]HG
5HOLDELOLW\PRGHORIWKHSLSHOLQH
%XULHG SLSHOLQH LQ VHUYLFH EHDUV YDULRXV NLQGV RI ORDGVZLWK VWUHVV FRQFHQWUDWLRQZKHQ WKH VWUHVV H[FHHGV WKH
PDWHULDO VWUHQJWK WKH SLSHOLQH IDLOXUH ZLOO RFFXU &RQWUDULO\ WKH SLSHOLQH FRXOG EH VDIH >@ $FFRUGLQJ WR WKH
UHOLDELOLW\HQJLQHHULQJWKHRU\WKHSUREDELOLW\RIDIDLOXUHHYHQWRFFXUULQJFDQEHFDOFXODWHGE\PHDQVRIHVWDEOLVKLQJ
LWVOLPLWVWDWHIXQFWLRQDQGWKHVWDWLVWLFDOGLVWULEXWLRQRIWKHIXQFWLRQDOYDULDEOHV>@7KHORDGVDQGWKHVWUHQJWKRIWKH
SLSHOLQHFDQEHH[SUHVVHGDVDFHUWDLQSUREDELOLW\GLVWULEXWLRQIRUP$IWHUORQJWHUPVHUYLFHGXHWRWKHUDQGRPORDGV
IURPWKHWUDIILFLQWKHVWUHHWDQGWKHLQQHURSHUDWLRQSUHVVXUHWKHSLSHOLQHPDWHULDOVWUHQJWKZLOOEHGHJUDGHG7KH
FRUURVLRQHIIHFWLQGXFHVWKHORVVRISLSHZDOOWKLFNQHVVDQGWKHLQFUHDVHRIWKHSLSHOLQHVWUHVV$VVKRZQLQ)LJ
ZLWKWKHGHFUHDVHRIWKHORDGFDSDELOLW\DQGWKHLQFUHDVHRISLSHOLQHVWUHVVWKHUHOLDELOLW\RIWKHSLSHOLQHGHFOLQHVDQG
WKHLQVWDELOLW\DQGYXOQHUDELOLW\LQFUHDVH
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DQGWKHPDWHULDOVWUHQJWKZLOODOVREHUHGXFHG>@$FFRUGLQJWR0LQHU
VOLQHDUGDPDJHDFFXPXODWLRQODZWKHUHLVD
OLQHDUUHODWLRQVKLSEHWZHHQWKHGHJUDGDWLRQRIWKHPDWHULDOSURSHUW\DQGWKHWLPHWKDWWKHPDWHULDOFDUULHGDFHUWDLQ
ORDG >@ *LYHQ WKH FRPSOH[LW\ RI WKH ORDGV H[LVWHG LQ UHDOLW\ LW FDQ EH VXSSRVHG WKDW WKH SLSHOLQH EHDUV WKH
DSSUR[LPDWHO\VDPHORDGVHYHU\\HDUDQGWKHPDWHULDOVWUHQJWKUHGXFHVOLQHDUO\ZLWKWKHVHUYLFHWLPH7KHPDWHULDO
VWUHQJWKDIWHULQVHUYLFLQJ7\HDUVFDQEHIRUPXODWHGDV
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:KHUH EV LV WKHPDWHULDO VWUHQJWK EHIRUH VHUYLFH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:LWKWKHVWRFKDVWLFUHOHYDQWYDULDEOHVLQWKH(TWR(TDVVKRZQLQ7DEOHWKHDQVZHURIWKHOLPLWVWDWH
IXQFWLRQVKRZVDUDQGRPQHVV,IWKHVWUHQJWK EV ZDVJUHDWHUWKDQVWUHVV 0V LQ(TLWPHDQVWKHSLSHOLQHZDVVDIH
&RQWUDULO\ WKHSLSHOLQHZDVXQVDIH7KHDQVZHURIWKHOLPLWIXQFWLRQZDVFDOFXODWHGWLPHVLQWKH0RQWH&DUOR
VWRFKDVWLFPRGHOOLQJPHWKRGZLWKWKH0$7/$%DQGHYHU\DQVZHUZDVUHFRUGHG7KHUHOLDELOLW\ZDVWKHQXPEHURI
WKHDQVZHUVWKDWPHDQVWKHSLSHZDVLQVDIHGLYLGHGWKHWRWDOWLPHVRIFDOFXODWLRQWLPHV


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7KHUHVXOW VKRZHG WKDW WKH UHOLDELOLW\RI WKHSLSHOLQHGHFOLQHGZLWK WKHSURFHVVRIVHUYLFH WLPH7KHGRZQZDUG
WUHQGZDVVOLJKWDWILUVWDQGWKHQEHFDPHFRQVLGHUDEOHODUJHDVVKRZQLQ)LJ$FFRUGLQJWRWKHUHOHYDQWOLWHUDWXUH
DQG VWDQGDUG >@ WKH PD[LPXP DOORZDEOH SUREDELOLW\ RI IDLOXUH LV  WKH PLQLPXP DOORZDEOH UHOLDELOLW\ LV
 PLQ   5 $VVKRZQLQ)LJWKHUHOLDELOLW\RIWKHSLSHOLQHLQWKHSUHVHQWVLWXDWLRQ7  \HDULV
WKHSLSHOLQHLVVWLOOLQDVDIHVWDJH$QG\HDUVODWHU7  \HDULWZLOOUHDFKWRWKHDOORZDEOHPLQLPXP
UHOLDELOLW\
6HQVLWLYLW\$QDO\VLV>@VKRZHGWKDWWKHFRUURVLRQKDGWKHPRVWLQIOXHQFHLQWKHUHOLDELOLW\IROORZHGE\WUDIILF
ORDGVPDWHULDOGHJUDGDWLRQDQGLQQHURSHUDWLRQSUHVVXUH
,QWKHSUHVHQWVLWXDWLRQWKHSLSHOLQHLVVDIHEXWWKHUHOLDELOLW\LVYHU\FORVHWRWKHDOORZDEOHPLQLPXPUHOLDELOLW\
7KHSLSHOLQHQHHGVWREHUHSDLUHGDQGPDLQWDLQHG%HFDXVHWKHORFDWLRQZKHUHWKHSLSHOLQHZDVEXULHGLVWKHXUEDQ
DUHD WKHUH DUH QXPEHUV RI GLIIHUHQW W\SHV RI SLSHOLQHV DQG EXLOGLQJV LQ WKLV DUHD WKH FLUFXPVWDQFH LV YHU\
FRPSOLFDWHG7KHEHVWZD\LVWRUHSODFHWKHSLSHOLQHGLUHFWO\EXWWKHVRFLDODQGHFRQRPLFFRVWVDUHHQRUPRXV7KH
LQVHUWLRQPHWKRG>@FDQEHFKRVHQWRUHSDLUWKHSLSHOLQH$VVKRZQLQ)LJD+'3(SLSHOLQHZDVLQVHUWHGLQWR
WKHSLSHOLQHDQGDIWHUKHDWLQJWKH3(SLSHGLDPHWHUH[SDQGHGDQGFOXQJWRWKHLQQHUZDOORIWKHSLSHOLQH7KH3(SLSH
FRXOGSUHYHQWWKHFRUURVLRQLQWKHLQQHUZDOO


)LJ6FKHPDWLFGLDJUDPRILQVHUWLRQPHWKRG
7KHGRZQZDUGWUHQGRIWKHSLSHOLQH¶VUHOLDELOLW\ZDVUHGXFHG$VVKRZQLQ)LJWKHSLSHOLQHVHUYLFHOLIHFDQEH
H[WHQGHGWR\HDUV

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)XUWKHUPRUHE\PHDQVRIFRQWUROOLQJWKHIOXFWXDWLRQRIRSHUDWLRQSUHVVXUHDQGSURKLELWLQJYHKLFOHVRYHUORDGVLQ
WKHVWUHHWWKHSLSHOLQHFDQEHPDLQWDLQHGPRUHVHFXUHDQGVWDEOHLQLWVVHUYLFHOLIH
&RQFOXVLRQ
%DVHGRQWKHPHFKDQLFDQDO\VLVDOLPLWVWDWHIXQFWLRQZDVHVWDEOLVKHGDQGWKHUHODWLYHYDULDEOHVOLNHWUDIILFORDGV
LQQHURSHUDWLRQSUHVVXUHDQGFRUURVLRQZHUHFRQVLGHUHG7KHUDGLDOVWUHVVDQGWKHD[LDOVWUHVV LQ WKHSLSHOLQHZHUH
ERWKWDNHQLQWRDFFRXQW%\PHDQVRIWKHOLPLWVWDWHIXQFWLRQWKHUHOLDELOLW\RIWKHSLSHOLQHEXULHGLQWKHXUEDQVWUHHW
FDQEHFDOFXODWHGXVLQJWKH0RQWH&DUORVWRFKDVWLFPRGHOOLQJPHWKRGZLWKWKH0$7/$%
$W\SLFDOSLSHOLQHEXULHGEHQHDWKWKHXUEDQVWUHHWZDVDQDO\VHG$VDPSOHZDVWDNHQIURPWKHSLSHOLQHWRLQVSHFW
WKH FRUURVLRQ DQG WKH PDWHULDO GHJUDGDWLRQ 7KH UHOLDELOLW\ RI WKH SLSHOLQH DQG LWV GHYHORSPHQW WHQGHQF\ ZHUH
FDOFXODWHG$IWHU\HDUV LQVHUYLFH WKHUHOLDELOLW\RI WKHSLSHOLQHZDVQHDU WRPLQLPXPDOORZDEOHUHOLDELOLW\DQG
ZLOOVWLOOGHFOLQHZKLFKZLOOWKUHDWWKHVDIHW\RIWKHSLSHOLQH
,QWKHSLSHOLQHUHSDLUSURMHFW WKHLQVHUWLRQPHWKRGZDVHPSOR\HGWRUHSDLUWKHSLSHOLQH%\LQVHUWLQJDQHZ3(
SLSH LQWR WKH SLSHOLQH WKH LQWHUQDO FRUURVLRQ FDQ EH SUHYHQWHG DQG WKH GRZQZDUG WUHQG RI WKH UHOLDELOLW\ FDQ EH
PLWLJDWHG7KHVHUYLFHOLIHRIWKHSLSHOLQHFRXOGEHH[WHQGHGWR\HDUV
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